Cryopreservation-induced human sperm DNA damage is predominantly mediated by oxidative stress rather than apoptosis.
Whereas studies have revealed that the cryopreservation of human semen increases sperm DNA fragmentation, the mechanisms involved in this type of cryo-injury are largely unknown. Elucidation of these mechanisms may provide insight into preventing such injury. We obtained 60 semen samples from 60 men and conducted experiments to determine the cause of cryopreservation-induced DNA fragmentation using 8-oxo-7,8-dihydro-2'deoxyguanosine (8OHdG) as a biomarker of oxidative stress, percentage caspase positive cells as an indicator of apoptosis, the potential antioxidant genistein and the caspase inhibitor Z-VAD(OMe)-FMK. Cryopreservation led to a significant increase in percentage DNA fragmentation, percentage 8OHdG and percentage caspase positive cells (P < 0.001). Percentage DNA fragmentation was positively correlated with percentage 8OHdG before (r = 0.756, P < 0.001) and after cryopreservation (r = 0.528, P = 0.017). The addition of 50 and 100 microM genistein to the cryoprotectant had a significant protective effect on sperm DNA (P < 0.001) although the caspase inhibitor demonstrated no difference to the control. Human sperm DNA fragmentation is associated with an increase in oxidative stress during cryopreservation, rather than the activation of caspases and apoptosis. The estrogenic compound genistein may be useful in reducing this effect but larger trials are needed to confirm this.